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ABSTRACT 

 

The building sector, which contributes significantly to global urbanization and environmental 

deterioration, generates a large amount of trash, including hazardous compounds that harm 

ecosystems and human health. The aim of this research is to examine how effective waste 

management strategies are implemented in Indian building projects and sites. A detailed 

methodology was used, including surveys of project managers and engineers, with data from 

396 respondents. The study reviews practices throughout the design, planning, and execution 

phases, as well as compliance with legislative frameworks such as the Construction and 

Demolition (C&D) Waste Management Rules of 2016, and offers improvement 

recommendations. The findings show a substantial uptake of sustainable approaches such as 

material optimization and Building Information Modelling (BIM). However, there are still 

shortages in worker training, legal enforcement, and recycling infrastructure. Training programs, 

stakeholder participation, and new technologies are emphasized as ways to assure compliance, 

decrease waste, and fit with global sustainability goals. This research is critical for politicians, 

construction businesses, and environmental organizations because it provides actionable insights 

to promote environmentally friendly construction methods, economic efficiency, and resource 

conservation. It is especially relevant for India’s rapidly urbanizing context and pursuit of 

sustainable development goals. 
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1.0 Introduction 

 

 The study focuses on managing construction and obliteration (C&D) waste effectively, 

one of the most important issues facing the construction sector. The sector has come a major 

contributor to environmental deterioration as a result of the fast expansion of urbanization and 

the increase in construction exertion. Nearly one- third of all energy use and 40 of CO2 

emigrations worldwide are attributed to the construction sector. likewise, it produces nearly half 

of the world’s monthly solid waste, which is primarily made up of construction and obliteration  
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accoutrements including wood, bricks, and concrete. The environmental impact of the 

construction assiduity necessitates rapid-fire attention, notwithstanding its vital part in 

promoting social and profitable growth.  According to the World Economic Forum, solid waste 

creation will increase from 1.3 billion tonnes in 2012 to 2.2 billion tonnes by 2025, with 

construction trash account for a significant quantum of this aggregate. In addition to harming the 

terrain, poor waste operation ways beget construction enterprises to lose plutocrat and come 

hamstrung. This study examines the being styles, difficulties, and prospects in waste operation 

within India’s structure assiduity in light of the profitable, environmental, and social 

ramifications of construction and obliteration waste. It highlights the necessity of enforcing 

sustainable practices including recycling, trash reduction, and compliance with laws like the 

Construction and obliteration trash operation Rules, 2016. The study intends to offer practical 

suggestions for reaching a zero- waste future in structure by comprehending how construction 

associations view current legislative fabrics and probing creative approaches. 

 

2.0 Literature Review 

 

 The management of construction and demolition waste (CDW) has drawn a lot of 

attention lately because of its effects on the environment, the economy, and society. Several 

studies have explored innovative approaches to minimize waste generation and promote 

sustainable construction practices. Heisal et al. (2024) proposed a disassemblable brick partition 

wall using Design for Disassembly (DfD) principles, demonstrating a potential reduction in 

waste by 95% and an improvement in construction efficiency by 15.8%. Similarly, Haitherali & 

Anjali (2024) highlighted the challenges of CDW disposal in emerging economies, emphasizing 

the need for stakeholder awareness and integrated waste management systems to align with 

Sustainable Development Goals (SDGs).  

 Caro et al. (2024) examined CDW recycling in the European Union, revealing that 

while the recovery rate is high, material value retention remains limited, suggesting policy 

interventions such as landfill taxes to enhance recycling efforts. Furthermore, Orbio et al. (2023) 

conducted a comparative study between developed and emerging countries, identifying key 

CDW estimation methods and advocating for business models incorporating reverse logistics to 

improve waste management efficiency. Other studies have focused on waste reduction strategies 

and material reuse in construction. Duan et al. (2022) investigated the use of recycled brick-

based demolition waste in geopolymer mortar and concrete, finding that while certain waste 

fractions improved material properties, others resulted in lower structural performance.  

 Whyte et al. (2022) and Elshaboury et al. (2022) explored waste management practices 

in Malaysia and construction cost implications, respectively, both emphasizing the need for 

awareness, regulation, and efficient material handling. Janani et al. (2020) and Mhaske et al. 

(2017) identified key waste-generating activities such as excessive procurement and poor site 

management, proposing strategies like the 4R approach (Reduce, Reuse, Recycle, Recover) and 
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barcode tracking for waste reduction. Additionally, Sharkawai et al. (2018) and Thongkamsuk et 

al. (2017) analyzed CDW recycling in developing nations, underlining the importance of proper 

waste segregation and regulatory enforcement. All things considered, these studies demonstrate 

the need for technical developments, sustainable building methods, and legislative frameworks 

to reduce CDW and create a circular economy in the building industry.  

 

3.0 Research Methodology 

 

 A classified research approach has been used in order to accomplish the study goal. 

Using a selection of survey questions derived from previous research initiatives, the existing 

legislative framework, and literature reviews, a survey is administered to Indian construction 

enterprises. A sample size of 384 will be gathered, with project managers and project engineers 

making up the majority of survey respondents. Information about the company and respondents, 

construction waste management during the design, planning, and construction phases, and the 

legal framework comprise the four areas of the survey. Convenience sampling is the method of 

sampling that is employed. To determine areas for improvement and commonly used waste 

management techniques, the survey data is examined. To find shortcomings in the current waste 

management paradigm and waste facilities, the data is studied. To achieve more sustainable 

construction waste management, the data is examined and tools and solutions are proposed. 

 

4.0 Results 

 

 The study sought to investigate the use of effective waste management strategies in 

Indian building projects. The collected data yielded the following key findings: 

 

4.1 Design phase 

 The study revealed that 97% of respondents focus on material optimization in their 

designs, demonstrating a strong commitment to minimizing waste. Additionally, 88.9% utilize 

Building Information Modeling (BIM) to enhance material efficiency, reflecting a high level of 

technology adoption in waste reduction. However, only 29.8% of respondents incorporate 

prefabrication and modular design, indicating a significant gap in adopting waste-reducing 

construction methods. Furthermore, only 46.1% design for disassembly, highlighting the need 

for greater awareness and resource allocation in this area. While efforts to reduce waste through 

design exist, the limited adoption of modular techniques and disassembly-friendly approaches 

suggests room for improvement. 

 

4.2 Planning phase  

 Effective waste management planning is widely practiced, with 89.6% of respondents 

implementing detailed waste management plans. Additionally, 78.3% incorporate recycling 
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considerations into their designs, ensuring that recyclable materials are properly accounted for 

during project execution. However, the remaining 21.5% neglect recycling opportunities, 

indicating the need for more comprehensive policies and awareness to ensure recycling is a 

fundamental component of all construction plans. While planning efforts are strong, addressing 

gaps in recycling integration can enhance sustainability in the sector. 

 

Figure 1: Comparison of Waste Management Measures in Design Phase 

 

 
 

Figure 2: Comparison of Waste Management Measures in Planning Phase 
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4.3 Execution phase  

 During project execution, 95.4% of construction sites have designated storage areas for 

recyclables and hazardous waste, supporting proper waste segregation practices. Additionally, 

90.9% of households contribute to waste segregation efforts, improving recycling efficiency. 

Compliance with hazardous waste regulations is also high, with 94.9% following proper storage 

and disposal standards.  

 

Figure 3: Comparison of Waste Management Measures in Execution Phase 

 

 
 

Figure 4 Comparison of Legal Compliance 
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effectiveness of otherwise well-planned waste management strategies. Enhancing training 

programs can significantly improve execution-phase waste management. 

 

4.4 Legal framework 

 Compliance with the Construction and Demolition (C&D) Waste Management Rules, 

2016, is strong, with 97% of respondents properly categorizing waste and 93.4% ensuring its 

transportation to designated facilities. However, only 70.9% report access to appropriate 

disposal facilities provided by local authorities, revealing inconsistencies in infrastructure 

support. While regulatory adherence is high, irregular enforcement and inadequate waste 

disposal infrastructure remain barriers to achieving comprehensive waste management. 

Strengthening local government involvement and improving waste management facilities can 

bridge this gap. 

 

4.5 Overall insights and recommendations 

 The study highlights notable progress in waste management across different 

construction phases, particularly in material optimization, compliance with waste segregation 

laws, and planning efforts. However, challenges persist, such as the low adoption of 

prefabrication techniques, insufficient training, and inconsistent support from local authorities. 

To address these issues, recommendations include improving on-site training, enhancing 

infrastructure in collaboration with local authorities, incentivizing prefabrication methods, and 

ensuring stricter enforcement of regulations. By implementing these strategies, the construction 

industry can further minimize its environmental impact and move towards sustainable 

development. 

 

5.0 Conclusion 

 

 The research highlights the essential role of efficient waste management in the 

construction industry to lessen its ecological footprint and promote sustainability. The results 

indicate an increasing implementation of strategies such as material optimization, on-site 

sorting, and compliance with regulations like the Construction and Demolition Waste 

Management Rules, 2016. Nonetheless, notable issues persist, such as inadequate training for 

workers, irregular enforcement of laws, and insufficient recycling facilities. 

 To overcome these obstacles, the construction sector should focus on integrating 

advanced technologies like BIM, raising stakeholder awareness, and promoting collaboration 

with local authorities. Sustainable waste management practices not only minimize 

environmental damage but also provide economic and social advantages by conserving 

resources, reducing expenses, and enhancing community welfare. By adopting the proposed 

strategies, the construction industry can make meaningful progress towards a zero-waste future 

while aligning with global sustainability objectives. 
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